Statin coverage has been examined among HIV-infected patients using Adult Treatment Panel III (ATP III) and American College of Cardiology/American Heart Association (ACC/AHA) guidelines, although not with newer National Lipid Association (NLA) guidelines. We investigated statin eligibility, prescribing practices, and therapeutic responses using these three guidelines. Sociodemographic, clinical, and laboratory data were collected between 2011 and 2016 for HIV-infected outpatients enrolled in the DC Cohort, a multi-center, prospective, observational study in Washington, DC. This analysis included patients aged ‡21 years receiving primary care at their HIV clinic site with ‡1 cholesterol result available. Of 3312 patients (median age 52; 79% black), 52% were eligible for statins based on ‡1 guideline, including 45% (NLA), 40% (ACC/AHA), and 30% (ATP III). Using each guideline, 49% (NLA), 56% (ACC/AHA), and 73% (ATP III) of eligible patients were prescribed statins. 
Introduction
H IV-infected persons have a 1.5-to 2-fold increased risk of cardiovascular disease (CVD) compared with the general population, attributed to the confluence of several factors, including a higher prevalence of traditional CVD risk factors among HIV-infected populations, chronic inflammation, and immune activation, related to HIV infection, and metabolic perturbations induced by antiretroviral (ARV) drugs. 1 Dyslipidemia is a major risk factor for CVD that is common among HIV-infected persons and is often caused, in part, by HIV infection and/or the use of ARV drugs. 2 The prevalence of dyslipidemia in large HIV cohort studies has ranged from 31% to 81% based on various definitions used for dyslipidemia. [3] [4] [5] [6] [7] [8] As dyslipidemia is a modifiable CVD risk factor that can be targeted therapeutically with lipid-lowering agents, namely statins, cholesterol treatment guidelines designed for the general population provide important guidance for determining whether to recommend statin therapy to HIV-infected persons. Building on the Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults [Adult Treatment Panel III (ATP III) guidelines] that was last revised in 2004, 9, 10 two contemporary United States (US) national evidence-based guidelines for the management of dyslipidemia and prevention of CVD were issued by the American College of Cardiology/American Heart Association (ACC/AHA) and the National Lipid Association (NLA). [11] [12] [13] The 2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults identified four groups of individuals expected to benefit from statin therapy, including those with CVD, elevated low-density lipoprotein cholesterol (LDL-C) ‡190 mg/dL, diabetes, or an estimated 10-year CVD risk ‡7.5% based on new Pooled Cohort Equations. 11 Alternatively, the 2014 National Lipid Association Recommendations for Patient-Centered Management of Dyslipidemia specified the concentrations of non-high-density lipoprotein cholesterol (non-HDL-C)-the stated primary target for modification with statin therapy, calculated as total cholesterol minus HDL-C-for each of four CVD risk stratification categories, above which individuals should be considered for statin therapy. 12 Unlike the ACC/AHA guidelines, the NLA guidelines also specified that HIV infection may be considered as an additional major CVD risk factor influencing a healthcare provider's decision to recommend statin therapy.
Numerous studies have used the 2004 ATP III and/or 2013 ACC/AHA guidelines to assess statin eligibility, coverage, and treatment outcomes among HIV-infected patient populations. 8, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Studies have consistently found that compliance with the statin prescribing recommendations described in the ACC/AHA guidelines would result in greater proportions of patients being prescribed statin therapy than based on the ATP III guidelines. [17] [18] [19] 21, 23 However, in a nationally representative sample of adult patients at physician offices and hospital outpatient clinics between 2006 and 2013, only 24% of visits for HIV-infected patients with an indication for statin therapy, based on ATP III or ACC/AHA guidelines, resulted in statin prescriptions, compared with 36% of visits for HIV-uninfected patients; a similar gap in prescriptions between HIV-infected and HIV-uninfected patients was found for aspirin/antiplatelet agents. 24 Physicians in the US generally underused guidelinerecommended prescribing practices for CVD prevention medications, especially with HIV-infected patients.
Further, emerging evidence suggests that even high compliance with the ACC/AHA guidelines may result in statin undertreatment for HIV-infected persons. In two studies that applied the ACC/AHA guidelines to HIV-infected patients, one-third of those who had a CVD event would not have been recommended statin therapy before the event and nearly three-quarters of those with high-risk coronary plaque features by cardiac computed tomography would not have been recommended statin therapy. 17, 21 To date, however, no studies have used the 2014 NLA guidelines, which takes a more comprehensive patientcentered approach to CVD risk management than the ACC/ AHA guidelines, 25 to investigate statin coverage or dyslipidemia treatment outcomes among HIV-infected persons. Thus, the concordance of statin recommendations using NLA versus other guidelines and the impact of the use of the NLA guidelines on conclusions regarding statin coverage in this population are unknown. Given that a rising proportionate CVD mortality among HIV-infected persons has been observed in recent years, 26 evaluation of the clinical management of dyslipidemia in HIV care settings may point to important statin treatment opportunities and inform key CVD prevention service needs for HIV-infected patients.
In this analysis, we compared proportions of HIV-infected patients who were eligible for statin therapy based on three US national cholesterol guidelines, examined actual statin prescribing practices, and evaluated patients' clinical responses to newly prescribed statin therapy. We also assessed predictors of being newly prescribed a statin and of achieving cholesterol goals.
Methods

Study population
We analyzed data from the DC Cohort study, an ongoing, prospective, multi-center observational cohort study of HIVinfected outpatients at 13 major community, academic, and government clinical sites in Washington, DC; the methods of this study have been described previously. 27 In brief, HIVinfected patients were enrolled on an ongoing basis beginning in January 2011 and prospectively followed from the visit at which informed consent was provided. Sociodemographic, clinical, and laboratory data documented in outpatient electronic medical record (EMR) systems were routinely monitored and abstracted into the DC Cohort database. The protocol was approved by multiple Institutional Review Boards including the George Washington University.
For this analysis, DC Cohort study participants were included if they were enrolled by September 2015, were ‡21 years of age (i.e., the age group to which all three sets of cholesterol guidelines apply), and received their primary care at the clinic site, so that patients whose CVD risk factors would have been managed as part of the care received at their site were included, and that clinical information relevant to this analysis (e.g., statin prescriptions) was accessible. Another inclusion criterion was having ‡1 cholesterol result available during the study period, which was used to determine whether patients met eligibility criteria for statin treatment (Fig. 1) . Data collected between January 2011 and January 2016 contributed to this analysis.
Measures
ATP III, ACC/AHA, and NLA dyslipidemia treatment guidelines were applied to available DC Cohort data to determine whether patients had an indication for statin therapy (detailed criteria provided in Supplementary Data 1 at www.liebertpub.com/apc). 9, 11, 12 Whether patients were prescribed statin therapy, based on documented prescriptions for atorvastatin, pravastatin, rosuvastatin, simvastatin, fluvastatin, lovastatin, or pitavastatin, was used as a measure for statin treatment because prescription pickup data and medication adherence data were not available in the DC Cohort database. Similarly, data on doses prescribed were largely unavailable so we were unable to examine statin potency in this analysis.
Achievement of 2014 NLA statin treatment goals was defined by whether one's non-HDL-C concentration decreased below the desired threshold after 6 months of a new statin prescription unless one's goal was achieved earlier (but before statin discontinuation if a patient discontinued): <130 mg/dL if at low, moderate, or high CVD risk, and <100 mg/dL if at very high risk. 12 While both non-HDL-C and LDL-C are considered primary targets for modification, the NLA Expert Panel emphasizes the importance of non-HDL-C as a target because it is a stronger predictor of CVD morbidity and mortality than LDL-C and it constitutes the cholesterol carried by all potentially atherogenic particles, including LDL, intermediatedensity lipoproteins, very low-density lipoproteins, chylomicron remnants, and lipoprotein(a). 12 Non-HDL-C is also more accurately measured in the nonfasting state compared with LDL-C. 12 Although the NLA guidelines were not released until 2014, these treatment goals were used to determine whether non-HDL-C levels decreased to the extent desired-regardless of date of first statin prescription-based on the current state of evidence, and also because treatment goals were not provided in the ACC/AHA guidelines.
Sociodemographic covariates included age, sex at birth, race/ethnicity, and type of health insurance. Behavioral covariates included histories of smoking and recreational drug use at enrollment (current, previous, or never).
Comorbidities of interest included depression diagnosis, anxiety/stress disorder diagnosis, hypertension (defined by a diagnosis, an antihypertensive medication prescription, or two most recent blood pressure results ‡140/90 mm Hg within the last year), diabetes (defined by a diagnosis, an antidiabetes medication prescription, or either two most recent serum glucose results ‡200 mg/dL or two most recent hemoglobin A1c results ‡6.5% within the last year), body mass index (BMI) category, hepatitis C virus (HCV) infection (defined by a diagnosis, reactive HCV antibody test result, positive qualitative RNA test result, or a detectable quantitative RNA viral load test result), chronic kidney disease diagnosis, and liver disease diagnosis or abnormal liver function test abnormality [most recent alanine transaminase (ALT) ‡55/40 U/L (males/ females) or aspartate transaminase (AST) ‡50 U/L within the last year]. HIV-specific factors included HIV transmission category, length of time since HIV diagnosis, history of AIDS diagnosis, most recent CD4 cell count, nadir CD4 cell count, most recent HIV RNA viral load, and current ARV regimen, classified as protease inhibitor-based (PI-based), non-PI-based, or none, as PI-based regimens have been specifically implicated in increasing serum concentrations of atherogenic cholesterol. 28 
Statistical analysis
We used data available through each patient's most recent cholesterol evaluation to calculate proportions of patients with a statin indication at that specific time point based on each of the three guidelines and based on ‡1 of these guidelines to determine the overall proportion of patients who might benefit from statin therapy. To minimize misclassification, we defined patients who were prescribed statin therapy at any point during the study follow-up period as being eligible based on each of the three guidelines since available cholesterol results for those patients during their time enrolled in the DC Cohort study could have been influenced by prior statin use (they likely had a statin indication regardless of the data points available and we were generally unable to determine which guidelines would have recommended prescribing statin therapy to those patients before their first prescription).
For NLA guidelines, we calculated the proportion of patients with a statin indication based on the recommendations designed for the general population and also after counting HIV infection as one of the major CVD risk factors used to determine statin eligibility in the NLA risk stratification algorithm (in addition to older age, cigarette smoking, high blood pressure, and low HDL-C).
We also calculated the proportion of patients with a statin indication who received a statin prescription and, among those who received a new prescription (i.e., having one's first documented prescription ‡90 days post-enrollment), the proportion who achieved their cholesterol treatment goals (Fig. 1) .
Multivariable Cox proportional hazards regression with time-updated covariates was used to identify predictors of receiving a new statin prescription and of achieving one's cholesterol treatment goal.
For modeling time to first statin prescription, patients with a statin indication based on ‡1 guideline contributed persontime from the first date ‡90 days post-enrollment when there was evidence in the EMR of a statin indication until the first prescription date, the last consecutive date when there was evidence of an indication, or the end of follow-up, whichever was earliest. For that analysis, we longitudinally reassessed whether patients were eligible for statin therapy at each time point when new data were available (e.g., new clinic visits during which relevant data were collected). Although the ACC/AHA and NLA guidelines were published in the middle of the study period, we opted to use those guidelines for this longitudinal analysis so that an analytic subsample reasonably expected to benefit from statin therapy was most accurately defined.
For modeling time to goal achievement, patients with available non-HDL-C results both before and after first statin prescription contributed person-time from the date of first prescription until the first date of a non-HDL-C result below one's goal threshold or the last date ‡6 months after first prescription (but before statin discontinuation, if a patient discontinued) with a new non-HDL-C result, whichever was earlier. The proportional hazards assumption was verified for covariates by inspecting Kaplan-Meier survival plots and Schoenfeld residual plots.
Age, sex, race/ethnicity, and covariates with p < 0.20 in univariable analyses were included in multivariable models. The multivariable model for first statin prescription also included study site and lipid test results. Two multivariable models for non-HDL-C goal achievement were created, one with and one without inclusion of the reduction in non-HDL-C needed to meet one's individual treatment goal, to explore the effect of its adjustment on results.
Missing data, which generally resulted from specific fields not having been discretely captured in the EMR, were multiply imputed for HIV transmission category (2% missing), smoking (18% missing), and recreational drug use (36% missing). Using the PROC MI procedure in SAS, we implemented the fully conditional specification method of multiple imputations, which included the use of the discriminant function method for imputing categorical variables. 29 This procedure assumes that missing data are missing at random, that is, that the probability that a value is missing depends only on measured data. p Values <0.05 were considered statistically significant. Analyses were conducted using SAS, Version 9.4 (Cary, NC).
Results
Of 6891 HIV-infected patients aged ‡21 years in the DC Cohort study, 5093 received primary care from their HIV care site, of whom 3312 also had ‡1 cholesterol result available for this analysis. Differences between patients included in this analysis and patients excluded from this analysis are described in Supplementary Data 2.
Demographic and clinical characteristics, as of the date of patients' most recent cholesterol test, are presented in Table 1 for all patients included in this analysis, for those with a statin indication, and for those with a statin prescription. Overall, the median age was 52 years (IQR: 44-58), 2581 (78%) were male, and 2602 (79%) were non-Hispanic black. In terms of CVD risk factors, 1650 (50%) had hypertension, 616 (19%) had diabetes, 1003 (30%) had a BMI ‡30, 554 (17%) had non-HDL-C ‡160 mg/dL, 515 (16%) had LDL-C ‡130 mg/ dL, 860 (26%) had HDL-C <40 mg/dL, 236 (7%) had total cholesterol ‡240 mg/dL, and 581 (18%) had triglycerides ‡200 mg/dL.
Of the 3312 patients with at least one cholesterol result available for this analysis, 1004 (30%), 1312 (40%), 1502 (45%), and 1722 (52%) had a statin indication, as of the date of their most recent cholesterol evaluation, based on ATP III guidelines, ACC/AHA guidelines, NLA guidelines, and ‡1 set of guidelines, respectively (Fig. 2) . Of the 1722 patients with an indication based on ‡1 set of guidelines, 918 (53%) had an indication based on all three guidelines, while 331 (19%) had an indication based on NLA guidelines only, 212 (12%) based on ACC/AHA guidelines only, and 176 (10%) based on NLA and ACC/AHA, but not ATP III, guidelines (Fig. 3) .
After HIV infection was counted as one of the major CVD risk factors used to determine statin eligibility in the NLA risk stratification algorithm, 1679 patients (51%) had an c Patients who were prescribed a statin at any point during the follow-up period. Of the 731 patients prescribed a statin at least once, 568 had a current active statin prescription at the time of their most recent cholesterol evaluation.
d Based on the data available in the 3312 patients' electronic medical records, 6 patients (0.2%) were missing a value for race/ethnicity, 579 (17.5%) for smoking history, and 1198 (36.2%) for recreational drug use history.
e Public insurance was defined as Medicare, Medicaid, Ryan White or AIDS Drug Assistance Program, DC Alliance, or other public health insurance. 56%, 49%, and 42% of patients with a statin indication based on ATP III guidelines, ACC/AHA guidelines, NLA guidelines, and ‡1 set of guidelines, respectively (Fig. 2) .
Excluding patients who had previously been prescribed statin therapy before their enrollment in the study, 374 (23%) of 1627 patients eligible for statin therapy based on ‡1 guideline during the follow-up period received a new statin prescription. Among the patients who were newly prescribed statin therapy, 216 had available data to determine whether their NLA non-HDL-C goal was achieved after 6 months. Among these patients, 114 (53%) successfully achieved their goal, including 80% of the 15 patients at low CVD risk, 56% of the 18 patients at moderate CVD risk, 57% of the 91 patients at high CVD risk, and 44% of the 92 patients at very high CVD risk. The median decrease in non-HDL-C was 43 mg/dL (IQR: 17-73), but was 61.5 mg/dL (IQR: 43-84) among patients who achieved their goal and only 20.5 mg/dL (IQR: 0-44) among patients who did not achieve their goal.
As a sensitivity analysis, we also assessed most recent non-HDL-C concentration among all patients with a statin prescription, regardless of whether there were cholesterol results available before the first prescription: among all 731 patients who received a statin prescription during the study period, 567 had a current prescription on the date of their most recent a In model 1, hazard ratios were adjusted for age, sex, race/ethnicity, and all covariates listed with p < 0.20 in unadjusted models. b In model 2, hazard ratios were adjusted for age, sex, race/ethnicity, all covariates listed with p < 0.20 in unadjusted models, and reduction in non-HDL-C needed to meet one's treatment goal.
c Per 5-year increase. d Time-updated covariate. e Per 10-mg/dL greater reduction in non-HDL-C needed to meet one's goal. Non-HDL-C, non-high-density lipoprotein cholesterol. Bold text indicates p < 0.05. cholesterol evaluation; of these 567 patients, 264 (46%) had non-HDL-C <130 mg/dL at their most recent evaluation, which occurred a median of 26 months (IQR: 11-41) after one's first statin prescription. HCV-coinfection (aHR = 1.87 [95% CI: 1.06-3.32]) was a predictor of achieving one's non-HDL-C treatment goal after 6 months (Table 3) 
Discussion
We compared statin recommendations for HIV-infected primary care patients in a large and diverse cohort using the historically well-utilized ATP III guidelines and the newer ACC/AHA and NLA guidelines. Notably, this study is the first to our knowledge to use the NLA guidelines to assess statin coverage and dyslipidemia treatment outcomes among HIV-infected persons.
Our findings demonstrate that a large proportion of HIVinfected patients had documented evidence in the DC Cohort database of having an indication for statin therapy based on published guidelines and that opportunities remain for the expansion of the use of statin therapy to treat dyslipidemia and prevent CVD among HIV-infected patients. Moreover, many patients who were newly prescribed statin therapy did not successfully achieve their NLA treatment goals, suggesting that statin adherence support and/or the additional promotion of lifestyle modification interventions to reduce CVD risk might benefit HIV-infected patients taking statins.
More than half of patients had a statin indication based on at least one of the three guidelines, with the largest number having had an indication based on the NLA guidelines, followed by the ACC/AHA guidelines. The proportion of patients with a statin indication who received a prescription was the lowest-less than half-among those with an indication based on NLA guidelines.
Proportions of DC Cohort patients eligible for statin therapy based on ATP III and ACC/AHA guidelines were largely consistent with those found in other studies of HIVinfected patients. Compared with the 30% of DC Cohort patients who were eligible for statin therapy based on ATP III guidelines, 26% of HIV-infected patients at two Boston hospitals, 21 28% at five US Veterans Affairs medical centers, 14 35% at a New York City clinic, 8 and 45% of a national sample of veterans were previously determined to be eligible based on ATP III guidelines. 19 Similar to the 40% of DC Cohort patients who were eligible based on the ACC/AHA guidelines, 42% of HIV-infected patients at two Boston hospitals 21 and 42% at a Chicago clinic were determined to be eligible, 22 although 64% of US veterans were also determined to be eligible based on ACC/AHA guidelines. 19 While virtually all patients eligible for statin therapy based on the ATP III guidelines were also eligible based on the ACC/AHA and/or NLA guidelines, nearly one-third of those eligible based on at least one set of guidelines were eligible based on only ACC/AHA or only NLA guidelines. This finding can be explained by the guidelines' somewhat different approaches. 25 The ACC/AHA defined major ''statin benefit groups''-individuals with CVD, LDL-C ‡190 mg/ dL, diabetes (if 40-75 years of age), or estimated 10-year CVD risk ‡7.5%, quantified using new sex-and race-specific risk equations developed using data pooled from various cohort studies.
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The NLA alternatively focused on identifying patients with ''very high-risk'' or ''high-risk'' conditions and counting the number of CVD risk factors present (e.g., high blood pressure, cigarette smoking, low HDL-C) to classify individuals into one of four CVD risk categories. One's assigned risk category would then determine the non-HDL-C or LDL-C threshold at which one would be deemed eligible for statin therapy. 12 In addition, the NLA guidelines provide specific considerations for groups at increased risk of CVD, including people with HIV, in that HIV infection may be considered an additional major CVD risk factor influencing a physician's decision to recommend statin therapy. 13 After HIV infection was counted as an additional major CVD risk factor in the NLA risk stratification algorithm, more than half of patients in this study sample were eligible for statin therapy based on the NLA guidelines alone. Interestingly, the use of HIV infection as an additional major CVD risk factor only resulted in an additional 6% of patients being considered eligible for statin therapy based on the NLA guidelines, indicating that the large majority of patients who were determined to be eligible based on those guidelines would have been considered eligible regardless of whether HIV infection was counted as a major CVD risk factor.
As might be expected, patients with CVD risk factors, including older age, obesity, and diabetes, were more likely to receive a new statin prescription. Current smokers (before adjustment for other factors) and HCV-coinfected patients were less likely to receive a statin prescription, which has also been observed in other HIV cohorts. 14, 18, 19 Current smokers should be targeted for statin therapy (in the presence of other risk factors and/or high cholesterol), particularly since smoking has been found to be associated with a greater risk of myocardial infarction in the HIV-infected population than in the general population. 30 The gap in treatment among HCV-coinfected patients could be related to provider concern regarding potential hepatotoxicity. 31, 32 Data available to date, however, support the safety of statin use in the presence of liver disease or elevated liver enzymes, although statin use has not been evaluated in a controlled trial of HIV/HCV-coinfected persons. [33] [34] [35] Two recent cohort studies of HIV/HCV-coinfected individuals demonstrated that statin use was associated with decreased liver disease progression. 36, 37 Among the subset of patients for whom we could assess goal achievement following a new statin prescription, only approximately half of patients achieved their NLA non-HDL-C goals. This is a smaller proportion than the 75% of HIVinfected patients at a New York City clinic and 87% of male patients in the Multicenter AIDS Cohort study who achieved their ATP III LDL-C goals. 8, 16 Additional research should explore whether nonadherence, insufficient dosage, and/or perhaps overly ambitious non-HDL-C treatment targets may play a role in the relatively low rate of treatment success. Other barriers to successfully controlling dyslipidemia could include perceived drug side effects, costs of statins, suboptimal physician provider/ patient relationships, and overestimation of the effect of diet 66 LEVY ET AL.
control. 38 Regarding the effectiveness of statin therapy in HIV-infected populations, one prospective observational cohort study of HIV-infected patients found that statin use was associated with a significantly lower hazard of all-cause mortality; 39 however, four other observational studies of HIV-infected patients did not find significant associations between statin use and various outcomes, including CVD events, non-AIDS events, and all-cause mortality. [40] [41] [42] [43] Interestingly, patients with newly prescribed statin therapy who were coinfected with HCV were more likely to achieve their non-HDL-C goals, even after adjusting for the reduction in non-HDL-C needed to meet one's goal. This might be explained by the previously described ''protective effect'' of HCV coinfection against risk of dyslipidemia in HIV-infected persons, in that HIV/HCV-coinfected patients were found to have lower rates of dyslipidemia than HIV-monoinfected individuals in numerous studies. [44] [45] [46] [47] One hypothesized explanation for this lipid paradox is that heightened chronic inflammation in the setting of HIV/HCV-coinfection may affect the ability of the liver to synthesize lipoproteins. 45 Despite lower cholesterol concentrations, evidence has suggested that HIV/HCVcoinfected individuals might confront a greater risk of CVD than HIV-monoinfected individuals, in part, due to higher rates of hypertension, diabetes, and smoking. 47 Depression and the current use of a PI-based ARV regimen were each associated with a lower likelihood of achieving one's non-HDL-C goal, although this association was not significant after adjusting for the reduction in non-HDL-C needed to meet one's goal. It is possible that patients with depression might have had lower statin adherence, as depression has been found to be associated with lower adherence to chronic disease medications, including ARV therapy. 48 The association between PI-based regimens and adverse lipid profiles has been well described in the literature. 28, 49, 50 This study has several limitations. First, data on statin adherence were not available and, thus, statin prescribing was used to calculate statin start and stop dates, which is comparable to an intent-to-treat approach. Nonadherence among patients who received a statin prescription would have resulted in misclassification of some statin nonusers as statin users and would have biased HRs for achieving cholesterol goals toward the null.
Second, we did not have information on patients' management of dyslipidemia using lifestyle modifications such as dietary changes, exercise, and smoking cessation; the use of such behavioral modifications might explain why some patients were not prescribed statin therapy. Third, data on family history of coronary heart disease were not available, so we were unable to consider that risk factor as part of applying ATP III and NLA guidelines to this cohort. Consequently, proportions of patients determined to be eligible for statin therapy based on those guidelines were likely underestimated.
Fourth, the analytical sample for regression modeling for achievement of cholesterol goals was limited to patients for whom we could calculate treatment goals based on available cholesterol results before and after one's first statin prescription, which limited statistical power. Fifth, there were missing data for behavioral variables, but values were multiply imputed for the purpose of regression modeling. This procedure requires the assumption that the data were missing at random, conditional on available data for measured covariates; if this assumption does not hold, the HR estimates obtained for variables with missing data may be biased.
Sixth, we used the non-HDL-C goals specified in the 2014 NLA guidelines to assess whether lipid targets were achieved, although these guidelines were released in the middle of the study period; thus, providers may not have specifically monitored cholesterol changes with NLA-recommended cholesterol reductions in mind. Seventh, we were unable to consider or adjust for statin potency when identifying predictors of achieving target cholesterol goals, as data on statin dose were not routinely available in the DC Cohort database.
Finally, opportunities for patients to be screened for dyslipidemia, initiate a statin regimen, and undergo regular cholesterol monitoring could have been affected by their own care-seeking behaviors. Although patients who did not receive primary care at their HIV clinic site and/or did not have documented cholesterol test results were excluded from this analysis, restricting the sample to HIV-infected patients engaged in primary care with evidence of cholesterol screening maximized the generalizability of findings to other similar populations.
Conclusions
This study demonstrates that approximately half of HIVinfected primary care patients in a large urban cohort had an indication for statin therapy based on the newer US ACC/ AHA and NLA dyslipidemia treatment guidelines. Given the increasing number of people aging with HIV, the expansion of the use of statin therapy to treat dyslipidemia represents one key approach for reducing CVD risk among HIVinfected patient populations experiencing elevated and growing rates of morbidity and mortality attributed to CVD.
The first large-scale trial to assess the efficacy of statin therapy specifically among HIV-infected persons, the Randomized Trial to Prevent Vascular Events in HIV (REPRI-EVE), was launched in 2015 and will ultimately provide stronger scientific evidence on which physicians can base decisions regarding statin recommendations for HIV-infected patients. 51 In the interim, it is recommended that HIV-infected patients on ARV drug regimens be treated with statins similarly to HIV-uninfected patients, as long as providers are mindful of drug/drug interactions between specific types of statins and ARV regimens. 13, 52, 53 The ACC/AHA and NLA dyslipidemia treatment guidelines each provide important guidance that can inform physician recommendations regarding statin therapy for HIV-infected patients in the US.
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